One of the most useful methods available for the quantitative measurement of hemolytic rates in clinical subjects and for the evaluation of red cell viability after storage is based on the survival of transfused erythrocytes. Access to such data, however, has been restricted because of limitations in the methods hithertofore available for measuring red cell survival in vivo.
The differential agglutination method of counting donor cells, the procedure most commonly employed, has limitations in that large transfusions are required;* the donor blood must be devoid of all antigenic isoagglutinins which are not likewise possessed by the recipient; the recipient's cells must contain agglutinogen A or B or M or a combination of the three agglutinogens which is not contained in the donor blood; and, finally, this method excludes the use of autotransfusion, which would eliminate the risk of transmission of hemologous serum jaundice.
The labelling of donor cells with radioactive iron (Fe55) permits the conduct of survival studies on a short term basis (1-3) but re-utilization of radioactive iron released from hemolyzed donor cells and the subsequent incorporation of this label in the recipient's red cells preclude its use in studies extending for periods longer than 24 to 48 hours. Furthermore, this method requires the accumulation in the prospective donor of radioactive iron in relatively high concentration, a procedure which is not desirable. Other tagging methods that have been described, involving the use of sulfhemoglobin (4), N15 (5) , C14 (6) , p32 (7) , and Zn65 (8) , are similarly objectionable from one or another standpoint.
Gray and Sterling (9, 10) have demonstrated that a firm union between erythrocytes and chromium can be established in vitro with great rapidity and with no apparent damage to the exposed cells. These observations imply that radioactive chromium might serve admirably, not only as a tagging device for measuring circulating red cell volume as proposed by these authors, but as a basis for measuring red cell survival in vivo. The potential advantages of its use in this manner are several:
1. By reinjecting chromium-tagged red cells into their original host, i.e., autotransfusion, it might be possible to measure the longevity of erythrocytes in their native environment. Such an approach would extend the application of this type of study to hemolytic disorders based on inherent red cell defects which are not amenable to investigation by transfusion, and would insure the validity of survival data in all types of cases.
2. This method may provide a simple and definite method of evaluating the effectiveness of methods and media for in vitro preservation of erythrocytes in stored blood. Relatively small samples of donor blood might suffice for accurate counting after injection. A reduction in volume of injected material might be achieved to the extent that several aliquot samples from one unit of blood might be transfused after successive intervals 1260 of storage, or after storage under a variety of conditions, affording a more accurate basis for studying the rate of deterioration of preserved red cells.
3. By substituting autotransfusion for transfusions in survival studies, the risk of infection, including hepatitis, and the danger of isoimmunization in the recipient are excluded.
It has been reported (9, 10) that erythrocytes bind 80 to 90 per cent of sodium chromate (Na2Cr51O4) when trace amounts of the latter are added to cell suspensions in vitro, the globin portion of the hemoglobin molecule being the site of the combination. These observations have been amplified and extended by a series of experiments designed to determine:
(1) The effect of storage on the kinetics of chromium uptake by erythrocytes; (2) the influence of chromium, and the effect of the conditions imposed by the labelling procedure, on the post-transfusion of red cells exposed to this metal in vitro; (3) 60btained from Abbott Laboratories, North Chicago, Illinois. We wish to express our gratitude to Dr. Donalee Tabern for his kind cooperation. ACD diluent. Na.Cr'O4 should not be autoclaved when mixed with ACD solution, since it will decompose under these conditions and become incapable of labelling erythrocytes. The contents of the bag were thoroughly mixed and equilibration of the blood and chromium salt allowed to proceed for various periods of time and under a variety of conditions which are specified in Table I . The bloods of Experiments 1 and 2 were continually agitated on a mechanical shaker during the period of equilibration; the bloods for all the other experiments were gently mixed by inversion every 10 to 20 minutes during the equilibration period. Final preparation of the tagged blood for injection included the preliminary separation of cells and plasma by rotation at 2000 rpm. in an International Centrifuge (Model B. P.) for 30 minutes at room temperature, followed by the removal of approximately 30 to 85 per cent of the plasma. In Experiments 1 and 2 the tagged red cells were washed once in their native plasma. In Experiment 3, the donor cells were suspended in saline, equilibrated with Cr51, washed and finally resuspended in saline before injection. These procedures were calculated to insure the maximum degree of chromium binding with least exposure to damage by the erythrocytes, and reduction to a minimum of the extra-corpuscular chromium in the injected mixture.
The first series of transfusions (Series I, Experiments 1-9) involved the injection of normal donor blood which had been stored at 4 to 6' C. for 0 to 26 days, then tagged with Na,Cr'104 by the method described above. Recipients were healthy medical students, each of whom was subjected to a 500 ml. phlebotomy immediately before transfusion. 'None of these subjects, with one exception, had been transfused previously; (Subject CN had received experimental transfusions on three occasions during the preceding two years).
Individuals receiving experimental transfusions in Series II experiments were hospitalized patients without hematologic abnormalities or diseases known to influence the life span of erythrocytes. In preparation for these experiments, approximately 250 ml. of a 500 ml. ACD blood unit was tagged with Cr" prior to storage. The tagged blood was stored at 4 to 6' C. for periods specified in Table I . The remainder of this unit was stored in the absence of chromium, and the red cells were tagged immediately prior to injection. Fifty ml. aliquots of each portion were transfused at weekly intervals, after the removal of 80 per cent of the plasma, and the resuspension of the cells in a sterile isotonic solution of sodium chloride containing 1 Gm. of dextrose per 100 ml.
As a precaution against bacterial infection of the recipient, stored blood was cultured aerobically and anaerobically at 5' and 37' C. on chopped meat, blood broth, and blood agar, and gram stained smears of the material were examined microscopically prior to injection.
Isoimmunization by transfused red cells was excluded by the observation of a negative Coomb's test, four to five months after transfusion, performed on fresh cells from the original donor following their incubation for one hour at 37' C. with the serum of the recipient. A. Variations in geometry due to differences in the height of the red cell column in these specimens were compensated for by means of a correction factor applied to the observed counts. This factor was based on the empirical observation that the counting rate decreased 1.25 per cent for each unit of hematocrit increase between 25 and 53 per cent. The number of counts measured in these samples varied from 8000 to 25,600. The background ranged from 100 to 116 counts per minute. Sufficient sample and background counts were measured to assure a standard deviation of 2 per cent or less for all but the weakest samples (Table II) . A suitable chromium standard was counted every third or fouth sample tested, all counts being corrected for physical decay of Cr'1 and for variations in the characteristics of the scintillation counter (which were negligible) by reference to this Cr'1 standard. The percentage of Cr'1 taken up by red cells in vitro was determined as follows: Aliquot portions of whole blood-sodium chromate mixtures, 0.1 to 0.2 ml. in volume, were placed in six test tubes. Three samples were diluted immediately with 10 ml. of isotonic saline, then centrifuged as quickly as pos- (12) . The total circulating red cell mass was calculated on the basis of the plasma volume and venous hematocrit, the latter having been modified by the correction factor 0.9 to correct for plasma occluded in the packed cell mass or for inequalities between the hematocrit of large and small vessels or for a combination of both.
(1) red cell volume (ml.) plasma volume (ml.) 100 -0.9 X venous hematocrit (%) X 100 -plasma volume (ml.) In the first series of experiments red cell volume was determined in this manner two to three months following transfusion; in Series II, this was done at the time of injection of Cr' tagged cells. Calculation of post-transfusion survival of chromiumlabelled erythrocytes The percentage survival of transfused Cr' labelled cells in the recipient's circulating blood at any time after the transfusion was calculated from the following formula: (2) Percentage donor cell survival Radioactive Cr'1 per ml. of recipient's packed red blood cells X recipient's total red cell mass Total erythrocyte Cr'1 transfused' The concentration of Cr'1 per ml. of the recipient's packed red blood cells (the "specific activity of the red cells") was calculated by dividing the radioactivity per ml. of whole blood by the uncorrected centrifuge venous hematocrit value as stated above. No correction factor for "trapped" plasma in the cell mass was applied to this hematocrit value because of disagreement on the part of the authors as to the magnitude of this factor (13, 14) .
If the hematocrit value had been modified by such a factor, the specific activity of the red cells and hence the percentage survival would have been higher than the values reported in this study, the difference being equal to the value of the correction factor applied. 9 Note: this value does not include the small amount of free Cr'1 which was present in the injected plasma. The rate at which chromium combined with red cells when sodium chromate was added to whole ACD blood was dependent upon the temperature and pH of the mixture, as demonstrated in Figure 1 and Table III . At 390 C., 90 per cent of available chromium was incorporated in the erythrocytes within a period of five minutes, as compared to a 50 to 75 per cent uptake at 260 C. and 10 t4 20 per cent at 1.80 C. After thirty minutes of equilibration the proportions taken up at 26°and 10 Powdered grouping serum, Lederle Laboratories, Pearl River, New York. 390 C. were comparable, i.e., approximately 90 per cent. The influence of pH on the kinetics of this reaction is apparent from the observation that the chromium uptake at pH 6.0 was three to four times as rapid as at pH 7.3 (Table III) .
Influence of storage, concentration of Na2Cr504, and stability of the Cr51-erythrocyte union in vitro Preliminary storage of erythrocytes at 40 to 60 C. for periods as long as twenty-nine days did not appear to reduce their affinity for chromium. On the contrary, Cr5' uptake was more rapid in stored than in fresh blood, due perhaps to the greater acidity of the former. The pH of whole ACD blood immediately after collection is approximately 7.2; after storage for one week at 40 to 60 C. the expected pH value is approximately 7.0, falling to 6.8 after two weeks, and 6.6 to 6.7 after three weeks or longer. Chromium uptake, expressed in terms of the percentage bound by red cells following the addition of Na,Cr5'04, was not influenced by variations in concentration ranging from 0.25 to 9.5 micrograms of chromium salt (expressed in terms of chromium metal content) per ml. of whole blood (Table I, Figure 1 ). The erythrocyte-chromium bond remained stable during storage in ACD plasma, inasmuch as there was no elution of Crp5 from tagged erythrocytes stored as long as thirty-six days (Table I, AT DIFFERENT TEMPERATURES The pH of the stored blood was between 6.7 and 6.8. The pH of the fresh blood was 7.1 to 7.2. The concentration of Na,Cr'10 (expressed in terms of chromium metal content) was 2.5 gamma per ml. in all bloods except one of the two fresh bloods studied at 26°C. which was 0.25 gamma per ml.
the same temperature to which the hemolyzed cells had originally been exposed. Finally, the intact cells were separated, washed, and tested for Cr5l uptake, which was discovered to be negligible in all samples (i.e., less than 0.5 per cent). The in vitro observations were substantiated by the following in vivo experiment: Tagged erythrocytes were washed three times in saline and lysed by the addition of ten volumes of distilled water. The hemolysate was then made isotomic by the addi- Table I , together with data pertaining to the preliminary processing, storage, and chromation of injected cells. Nine recipients were studied by the combined application of the chromium labelling and selective agglutination counting methods, the results of which are likewise incjuded in Table I (Experiments 1 to 9), and represented in graphic form in Figure 2 0~~~JA--mom," mOn MEASUREMENT OF RBC SURVIVAL BY CHROMIUM"1 TAGGING of donor blood, stored with Na2Cr51O for periods varying from one to five weeks, is shown in Table I and Figure 5 . As a control on the effect of storing red cells with Na2Cr5lO4, the survival of aliquot portions from the other half of the same unit of blood which were tagged just before their transfusion is shown in Table I (Experiments 10, Comparison of red cell survival as measured simultaneously by the chromium technique and selective agglutination The survival of Cr51-labelled erythrocytes measured in the same recipient both by radioactive and selective agglutination counting is represented by the paired curves in Figure 2 , constructed from data obtained by both techniques on twenty or more occasions over a period of 100 to 130 days following each transfusion of Cr51-labelled red cells. Donor cell survival as measured by the Crp5 method is represented by a complex curve which is neither logarithmic nor linear, and the end point of which coincides with the total disappearance of inagglutinable cells.
Comparison of data obtained by selective agglutination and Crp5 counting during the first two days (Figure 3) indicates that the former values are consistently higher during the first fortyeight hour period following transfusion, the degree of difference averaging 6.7 per cent. The probability that this difference was due to chance is less than 0.01 per cent. The discrepancy may be due to a systematic error in the Crp5 and in selective agglutination cell survival data. It is unlikely that it is due to tagging of the recipient's erythrocytes by the small amount of injected unbound Na2Cr51O4 (average of 6.5 per cent of the total injected radioactivity for Experiments 1 to 9, for a period of at least one week, after which a gradual decline in chromium concentration occurred. It may be pointed out that the amount of chromium injected in this experiment was greater than the largest amount of unbound chromium injected in the transfusion experiments described in this report.
All Cr51 values obtained one week or more following transfusion are consistently lower than the corresponding values obtained by selective agglutination counts (Figure 2) . The difference between these two curves might be explained either on the basis of a continuous chromium elution from the circulating labelled cells or on the assumption that the amount of chromium taken up by the donor cells is not the same for each cell, but in direct proportion to the age of the red cell at the time of collection from the recipient, i.e., the senescent cells binding the most Cr51, and the young cells the least. There is no experimental data for or against either hypothesis at present. However, for purposes of discussion, the progressive decline in the concentration of Cr5' in circulating donor cells will be characterized as an elution phenome-non. The rate of Crp5 loss from intact donor cells (i.e., biologic decay), as distinguished from loss of the Crp5 attributable to the hemolysis of tagged cells, may be calculated on the basis of changes in the ratio of cell survival determined by Cr5' counts and the corresponding values based on selective agglutination counts. A semilogarithmic plot of the per cent of original amount of Cr5' remaining on the donor cells for the transfusion experiments (Figure 4) , indicates that the biologic half-life of red cell bound Crp5 may range from fifty-one to ninety days (Table IV) . Excluding Experiment 9 from these calculations, the results of which vary more than two standard deviations from the mean of all the data, the mean half-life of chromium elution is 77 ± 12. Survival of transfused erythrocytes can be accurately measured during the first two days after transfusion without corrections for this loss of Crp5 since less than 3 per cent of transfused donor cell Crp5 is eluted from the red cells during this interval. Long-term survival values based on Crp5 determinations are subject to error unless the phenomenon of chromium elution is taken into account and a correction fac- 
The Effect of Chromation on Red Cell Survival
The maximum red cell survival of fresh ACD blood is commonly stated to be approximately 120 days. Inspection of the curves in Figure 2 based on selective agglutination counts indicates that the extinction point of Cr5' counts following transfusion of blood previously stored 0 to 8 days range from 108 to 115 days. The sole exception was found in Experiment 3 in which the end point occurred at ninety-four days. Inasmuch as the sttbject of this experiment had previously received three experimental transfusions, it may be specu- lated that the relatively brief survival period observed in this study may have been attributable to isoimmunization with the production of isoantibodies of an obscure variety or so weak as to escape detection by the indirect Coomb's test. Also, the donor blood used in this experiment was washed twice in isotonic saline before injection, a procedure which may conceivably have damaged the erythrocytes.
Effect of erythrocyte storage with Na2Cr5lO on survival The effect on red cells of prolonged exposure to chromium, as evidenced by their post-transfusion survival, was studied in Experiments 10 to 19 (Table I) , which were conducted as follows:
Two equal portions of fresh ACD blood from the same unit of blood were placed in separate containers. To one of these was added Na2Cr51O4. Both portions were placed in storage. At weekly intervals, 50 ml. samples from each portion were removed and transfused, the portion which had been stored without chromium having been tagged immediately before injection. Comparison of the survival of blood stored with and without chromium ( Figure 5) indicates that the portion ex-posed to chromium continuously throughout storage was entirely comparable to the control samples labelled immediately before transfusion.
Effect of red cell exposure to high concentrations of Na2Cr5104 Exposure of red blood cells to sodium chromate within the concentration range of 1.8 to 9.5 micrograms per ml. of whole blood (expressed as elemental chromium) in four fresh blood samples had no apparent influence on immediate post-transfusion survival (Table I, Figure 2 , Figure 5) .
In order to determine the effect of relatively high concentrations of chromium on red cell longevity, an experiment was performed involving the transfusion of two aliquot samples from the same unit of donor blood which had previously been stored at 4 to 60 C. for fourteen days, then labelled with Na2Cr5104. The proportions of blood and sodium chromate were such that the concentrations of chromium metal in the two samples differed by a factor of 10, i.e., 3.1 micrograms as compared to 35 micrograms of chromium metal per ml. of whole donor blood. Inspection of the curves representing the survival of these two portions ( Figure 6 ) indicates that within twenty-four hours following transfusion 50 per cent of the heavily tagged blood was eliminated, in contrast to 30 per cent destruction in the case of the lightly exposed cells. The results of this single experiment are by no means conclusive, in view of the fact that these observations were made in different recipients, but suggest that exposure to chromium in a concentration of 35 micrograms per ml. of whole blood may have resulted in cell damage evidenced by an increase in the proportion destroyed immediately following injection. Throughout the remainder of their life span, both the cells which had been exposed to the high concentration and those which were exposed to the low concentration of chromium were eliminated at rates that were equal to those observed for unlabelled donor blood stored in ACD plasma for the same period of time.
Excretion of Cr5l
The excretion of Cr51 in the urine at various intervals after transfusion is shown in Table V. The data indicate that for long periods of time after the transfusion at least a quarter of the amount of Crp5 known to have been removed from the circulation is excreted in the urine. Exceptions occurred during the period of rapid hemolysis in the case of Experiments 9 and 15, where only 8.5 per cent and 17 per cent, respectively, of the amount disappearing from the circulation during the first twenty-four and forty-eight hours appeared in the urine. Preliminary observations in dogs show that during the interval of 0 to 7 days after a Erythrocyte-chromium union The union between erythrocytes and radioactive sodium chromate takes place in vitro regardless of the duration of time that the erythrocytes have been stored prior to their exposure to sodium chromate. This fact makes possible the labelling and subsequent post-transfusion study of blood which has been stored for prolonged periods of time before injection. It is also apparent from our studies that the chromation of fresh blood and storage in the chromated state is in no way different from the standpoint of eventual post-transfusion survival than chromation of blood just prior to transfusion. These features make the method eminently satisfactory for a study of blood storage methods.
It is quite feasible to chromate erythrocytes at refrigeration temperatures without subjecting them to the possibly deleterious influence of incubation, since our studies show that erythrocytes will take up chromium at 40 C. in quantities sufficient to allow transfusion studies. The rapidity and amount of chromium taken up by red cells increases with increase of temperature to 390 C.
Chromation proceeds slightly more rapidly and to a somewhat greater degree at a pH of 6.0 than at a pH of 7.2, which is reflected in a greater uptake of chromium by blood stored for significant periods of time than by fresh blood, since the pH of stored blood is lower than that of fresh blood.
The percentage of sodium chromate bound to erythrocytes is not appreciably influenced by the amount of chromate ion present within the range of 0.25 to 10.0 micrograms of chromium ion per ml. of blood.
Our studies do not provide information as to the nature of the chromate-erythrocyte bondwhether it be simple physical adsorption, chemical linkage, or enzymatic binding.
The erythrocyte-chromate linkage appears to be quite stable, at least in vitro, inasmuch as repeated washings with saline removed negligible amounts of the labelling material. In vivo, however, there is a steady and apparently exponential disappearance of the radioactive chromium from the labelled erythrocytes, half of the chromium disappearing in 77 + 12 days in our experiments. Such a disappearance might be explained either by a process of elution of the chromate ion from the erythrocyte, or by preferential rapid destruction of the chromated cells. The rather wide range of biologic half times may well be accounted for by the fact that the bloods on which these elution rates were determined had been processed in a variety of ways. It may be that freshly drawn and chromated bloods reinfused into a recipient may have a more nearly constant rate of elution.
Is there labelling of the recipient's erythrocytes by radioactive chromium liberated in vivo? This is a critical consideration from the standpoint of the validity of this method for evaluating long-term erythrocyte survival. Thus, if chromate ion which has escaped from intact erythrocytes or is released by hemolysis from senescent red cells were to re-enter and label the erythrocytes of the recipient, the rate of the disappearance from the circulating cell mass of the recipient could not be interpreted in terms of the survival of donor cell population.
Analysis of the cases in which as much as fifty per cent of the transfused, labelled cells were destroyed during the first twenty-four hours after transfusion revealed that survival, as measured simultaneously by selective agglutination and Cr5' methods, agreed closely following this period of rapid destruction. If retagging of the recipient's red cells had occurred under these circumstances, the survival as measured by Crp5 would have been significantly higher than that as determined by selective agglutination. The above observation does not exclude re-utilization of the injected Cr' by the recipient's bone marrow and the gradual incorporation of Crp5 in recipient red cells. This possibility is excluded by the observation that after the injection of Cr51-tagged hemoglobin, none appeared'in the recipient's red cells at any time during the following month.
Since from 1 to 17 per cent of the injected chromate was not bound to the donor cells employed in this study, but was present in the donor plasma, the possibility existed that recipient cells could have been tagged by this "free" chromate. Experiments have shown that no more than 12 per cent of the injected aqueous chromate is attached to the recipient's red cells. Thus, no more than 12 per cent of the total amount of injected Crp5 contained in the donor plasma could have become bound to the recipient's cells. This observation has practical as well as theoretical impqrtance, since it makes unnecessary the processing of blood with the aim of complete removal of the portion of added sodium chromate which does not become fixed to the red cells.
The in 7ivo survival of chromated erythrocytes Careful determination of the survival of chromated erythrocytes by the Ashby differential agglutination method indicates that during the first twenty-four to forty-eight hours after transfusion, the behaviour of chromated cells is quite comparable to the survival which would be expected of non-chromated red cells. This is true of fresh bloods in which survival of the transfused cells is normal, and of bloods stored for prolonged periods of time in which there is initial rapid destruction of the donor cells. These findings establish the validity of the chromated cell method of evaluating the effectiveness of blood preservation methods, since it is the survival of donor cells in the immediate post-transfusion period which is of paramount importance in evaluating the viability of transfused erythrocytes.
The survival values of the bloods stored for prolonged periods of time in ACD medium as indicated by the chromated cell method are lower by some 10 per cent than the values previously reported as determined by the radio-iron tagged cell method (1) (2) (3) . This discrepancy might be explained by the fact that the hematocrit value employed in calculating red cell survival in these studies was not modified by a correction factor as was done in the studies on survival of radio-iron tagged cells. It might also reflect a deleterious influence of sodium chromate on the erythrocytes. The concentration of chromium which is definitely injurious to erythrocytes has not been determined in this study. -Suggestive evidence was obtained which indicated that a concentration of 35 micrograms of sodium chromate (expressed as elemental chromium) per ml. of whole blood did shorten the immediate post-transfusion survival of the labelled erythrocytes. On the other hand, variations in concentrations of chromium from 1.8 to 9.5 micrograms per ml. of whole blood did not have any detectible influence on post-transfusion survival of labelled erythrocytes. Until more data are obtained on the upper limits of chromium concentration not toxic to erythrocytes, it is suggested that future survival studies of chromium-labelled erythrocytes be performed on blood exposed to concentrations of chromium of one microgram or less per ml. of whole blood. The specific activity of radioactive sodium chro-mate currently available is of sufficient magnitude to allow satisfactory red blood cell survival experiments to be conducted at this level of chromium concentration. Survival of chromated cells over prolonged periods after transfusion appears to be somewhat less than the customarily accepted mean survival time of 120 days. It is possible that further studies may show that these particular observed values may be within the normal biologic range of erythrocyte survival. If this shortening of survival by 10 per cent is found to be constant, however, it should not invalidate the possible value of long-term survival studies in which relatively large changes in rates of erythrocyte destruction are in question (e.g., in acquired hemolytic anemia, or during induced hemolytic states). Preliminary observations indicate that the method yields valuable information in studying the survival of an individual's own red cells within his own body.
Amount of radiation received by the recipient from injected Cr5l" 11 If the Cr51 which leaves the circulation becomes evenly distributed throughout all the body tissues, the circulating blood would contain the greatest concentration of Cr51. The amount of Cr5' giving no more than 0.3 rep during one week would be 320 microcuries for a subject with a blood volume of 5000 ml. (16) . Preliminary data obtained in dogs indicate that one week after the transfusion of poorly preserved blood,'2 the Cr5l which left the circulation was not evenly distributed throughout all the tissues, but was present in high-. est concentration in the spleen, liver, and bone marrow. The concentration of Crp5 per gram of spleen was 10 times the concentration occurring in the liver and bone marrow so that the spleen contained one-third of the injected dose. If one assumes a similar type of distribution in human subjects, an individual experiencing very rapid hemolysis of donor cells (i.e., 50 per cent or more in one day), which contained 320 microcuries, would be exposed to no more than 1.7 rep per week delivered to the spleen. In this case it would 11 The authors wish to express their appreciation to Dr. Gerald J. Hine for valuable aid and criticism in calculation of the radiation doses presented.
1285 per cent of injected cells were destroyed in one week. be the dosage received by the spleen which would be the limiting factor in the amount of Crp5 which could be safely injected. In experiments where fresh ACD blood containing 320 microcuries is transfused, the spleen of the recipient would receive no more than 0.8 rep per week. The above calculations are conservative inasmuch as it is assumed that all the Cr51 going to the spleen remained there and was not cleared from this tissue and that no Cr5' was excreted.
Practical application of the radioactive chromate erythrocyte survival method In the light of our present information, the radioactive chromate method appears ideally suited for evaluation of immediate post-transfusion survival of erythrocytes, either freshly drawn or stored blood. The method is technically simple, highly accurate, can be performed with small aliquots of blood, allows study of the survival of an individual's own erythrocytes in his own vascular system. It makes possible transfusion studies without the hazard of transmitting virus hepatitis, and is harmless from the standpoint of the hazard of radiation.
It is of definite value in following short-term variations in erythrocyte survival and possibly may be proven to be of value in studying small changes in long-term red cell survival. SUMMARY 1. Erythrocytes in ACD whole blood mixture combine rapidly and firmly with the radioactive chromate ion. After equilibration for three hours at 4 to 60 C., 60 per cent was bound to the red blood cells and 90 per cent was fixed after equilibration for one hour at 25 to 260 C. This is true of both freshly drawn blood and blood stored at 4°C. for as long as thirty-six days. The concentration of this chromate salt shows no marked effect on the rate of Cr5' uptake within the limits of 0.25 to 9.5 micrograms. The rate of erythrocyte Cr5' uptake increased inversely with the pH within the observed range of 6.0 to 7.2.
2. Post-transfusion survival as determined by the selective agglutination method of erythrocytes tagged with sodium chromate in concentrations of less than 10 micrograms per ml. of whole blood is 2 to 10 per cent shorter than the post-transfusion
